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Three species of the marine mite genus Actacarus occurring on the coast of 
Hokkaido, northern Japan, are described. Aciacarus pacificus Bartsch was found 
in the subtidal zone of Teuri Island; this species is recorded from the northwest- 
ern Pacific for the first time. Actacarus illustrans Newell was taken from the 
intertidal zone in Oshoro Bay, the Sea of Japan. A new species, A. octosetus, is 
described on the basis of specimens from intertidal sandy sediment in Uchiura 
Bay, southern Hokkaido. The new species is easily distinguished from its 
congeners in having 4 pairs of perigenital setae in the female and 34-40 
perigenital setae in the male. Marine suctorians are associated with A. ociosetus. 
A key to the Actacarus species in Hokkaido is given. 

Key Words: New species, new record, marine mites, Actacarus, Halacaridae, Acari, 
suctorians, Hokkaido, Japan. 


Introduction 


The arenicolous halacarid mite genus Actacarus Schulz is commonly found in 
coarse sandy deposits in the intertidal and subtidal zones. Up to the present, 16 
species have been described in the world, and 10 species have been recorded from the 
Pacific Ocean (Newell 1951, 1984; Krantz 1976; Bartsch 1977b, 1979, 1988, 1991a, 
1993; Bartsch and Schmidt 1978; Abé 1990). Most previous surveys in the Pacific, 
however, have been carried out in the southern or tropical regions and the faunal 
knowledge from the northern area is still limited (Newell 1951; Krantz 1976; Abé 
1990). Recently a meiofaunal survey was carried out around the coast of Hokkaido, 
northern Japan. During this survey, several halacarid mites were recovered from 
intertidal and subtidal sandy sediment. The present paper deals with 3 species of the 
genus Actacarus collected from the western and southern districts of Hokkaido. 

Measurements are given in micrometers ( um). 

Abbreviations: AD, anterodorsal plate; PD, posterodorsal plate; AE, anterior 
epimeral plate(s); PE, posterior epimeral plate(s); GA, genitoanal plate; ds, dorsal 
setae; dp, dorsal pores; aes-i, anterior epimeral setae; aes-ii-lat (-v), lateral (ventral) 
setae of coxae IL; pes-ii-lat (-v), lateral (ventral) setae of coxae II; pes-iv-a (-p), 
anterior (posterior) setae of coxae IV; p-1 to p-4, first to fourth segment of palp; L/W, 
ratio of length to width. 


"Current address: Laboratory of Ecology and Genetics, Division of Bioscience, Graduate School of 
Environmental Earth Science, Hokkaido University, Sapporo 060, Japan 
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Genus Actacarus Schulz, 1936 
Actacarus Schulz, 1936: 327-331; Andr& 1946: 35; Bartsch 1983: 188; 
Newell 1984: 242; Bartsch 1993: 74-75; Bartsch 1996: 231. 
[Type species: Actacarus pygmaeus Schulz, 1936] 


Diagnosis. AD and PD well developed. OC minute or lacking. PE with 3 or 4 
setae. Female with 3 or 4 pairs of perigenital setae, lacking subgenital setae. Rostrum 
triangular with A pairs of rostral setae. Palp 4-segmented, laterad of rostrum. Legs 
slender; genu shorter than telofemur or tibia. Tarsus I with well developed fossary 
lamella bearing solenidion and famulus. Tarsus I with long dorsal solenidion. 
Carpite absent. Median claw present on all tarsi. 


Key to the species of Actacarus in Hokkaido 


1. AE with 4 pairs of epimeral setae. PE with 2 ventral setae. ++ A. pacificus. 
-. AE with 3 pairs of epimeral setae. PE with 3 ventral setae. ++ nn: 2. 
2. Tarsus M with 4 dorsal setae. Female with 3 pairs of perigenital setae. 

deinem se ETE OTE EE EAEE ee ee Standard awe ae eher ale s elu, E N A. tllustrans. 
-. Tarsus M with 3 dorsal setae. Female with 4 pairs of perigenital setae. 

DCC ur zu He Cee ee mem mae Er OEE ee RH ERE mH eH ee OOH aOR OT EE HEHE O EEE SHER Eee ee eneenuae A. octosetus SD. nov. 


Fig. 1. Distribution of Actacarus pacificus (@), Actacarus illustrans (@), and Actacarus octosetus 
sp. nov. (A). 
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Actacarus pacificus Bartsch, 1979 
(Fig. 2) 


Actacarus pacificus Bartsch, 1979: 231-234, figs 1-14; Bartsch 1988: 214; Bartsch 
1993: 75-76, fig. 1; Bartsch 1996: 237. 
Actacarus orthotectus Newell, 1984: 245-247, figs 705-707. 


Specimens examined. Five £? and 3 oo”, in coarse sand at 10m depth in Sea of 
Japan off Teuri Island, Hokkaido, 18.ii.1989, H. Abe leg. 


Fig. 2. Actacarus pacificus. Male: A, genital region; B, left ocular plate; C, distal region of left 
tarsus I. (sn, solenidion) Scale bars=10 um. 


Description (specimens from Hokkaido). Idiosoma: female 285-355 long, 
150-195 wide; male 265-365 long, 140-190 wide. Gnathosoma: female 85-98 long, 
65-83 wide; male 85-98 long, 68-85 wide. AD 63-80 long, 88-135 wide. PD 170-263 
long, 95-165 wide. OC (Fig. 2B) 23-35 long. Setae ds-i on AD, ds-ii on membranous 
cuticle, ds-ii- ds-vi (adanal setae) on PD. Pores dp-i on AD, dp-ü on OC, dp-iii and 
dp-iv on PD. AE 120-168 long, with 4 pairs of epimeral setae. PE 138-175 long, with 
1 dorsal and 2 ventral setae. GA 105-145 long, 80-108 wide in female, 110-145 long, 
80-110 wide in male. Perigenital setae in 3 pairs in female, 26-28 setae in male (Fig. 
2A). Subgenital setae arranged 1-2 in male (Fig. 2A). Ovipositor long and tube-like, 
extending to halfway between insertions of legs M and IV. Length of legs I, I, M, 
IV = 175-260, 153-215, 168-253, 175-260, respectively. Leg chaetotaxy from 
trochanter to tibia as follows: Leg I, 0-(1, 2)-(2, 3)-(4, 5)-(6, 7): Leg I, 0-(1, 2)-(2, 
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3)-(3, 4)-5; Leg M, 1-2-(2, 3)-3-(4, 5); Leg IV, 1-(1, 2)-(2, 3)-3-(4, 5). Tarsus I with 1 
basidorsal seta, 2 filiform basal fossary setae, 1 anteroventral seta, 2 distiventral 
setae, and 2 parambulacral setae. Solenidion bacilliform, located on posterior surface 
of lamella. Famulus blade-shaped, placed on surface of lamella. Tarsus I (Fig. 2C) 
with 1 basidorsal seta, 2 basal fossary setae, and 2 parambulacral setae. Solenidion 
long and terminally expanded (Fig. 2C). Tarsus M with 3 fossary setae and anterior 
filiform and posterior bacilliform parambulacral setae. Tarsus IV with 3 fossary setae 
and anterior bacilliform and posterior filiform parambulacral setae. 

Remarks. Bartsch (1996) synonymized A. orthotectus Newell, 1984 with A. 
pacificus Bartsch, 1979. Re-examination of the type series of A. orthotectus [holotype 
(2) and paratypes (2 ?%, 1 A, 1 protonymph), sand, intertidal, Cumberland Bay, 
Tierra Island, Juan Fernandez Islands, Chile, 17 July 1966, R. Woollacott leg., Acari 
collection 5571Q-04, deposited in the National Museum of Natural History (USNM) 
collection at the Systematic Entomology Laboratory, USDA, Beltsville, Maryland, 
USA] supports her suggestion. This species has hitherto been recorded from the 
Hawaiian Islands (Bartsch 1979, 1988), southwestern Australia (Bartsch 1993), and 
Juan Fernandez Islands (Newell 1984). This is the first record of the species from the 
northwestern Pacific. The size range of the idiosoma shows some regional variation 
as follows: Hawaiian specimens (2%, 194-240; 7 2, 217-236), Juan Fernandez 
specimens ( #9, 253-284; <, 256), Australian specimens ( 22, 235-282; 0707, 239-274), 
Japanese specimens (#9, 285-355; J A, 265-365). The body size of the North Pacific 
specimens is noticeably larger than that of the other regional forms. 

Distribution (Fig. 1). Indo-Pacific: Hawaiian Islands, Juan Fernandez Islands, 
southwestern Australia, Japan. 


Actacarus illustrans Newell, 1951 
(Fig. 3) 


Actacarus illustrans Newell, 1951: 33-34, figs 126-140; Krantz 1976: 255-257, figs 
30-32; Abé 1990: 112-118, figs 2-6; Bartsch 1996: 236. 


Specimens examined. Five #% and 3 ff, in coarse sand at 0.1m depth, Oshoro 
Bay, coast of Sea of Japan, Hokkaido, 9.v.1992, H. Abé leg; 5 44, 5 Zg, 2 
protonymphs, and 1 deutonymph, in coarse sand at tidal line, Crofton, Vancouver 
Island, Canada, 17.vii.1995, K. Kinoshita leg. 

Description (specimens from Hokkaido). Idiosoma: female 240-260 long, 105-125 
wide; male 250-285 long, 110-140 wide. Gnathosoma: female 58-68 long, 48-55 wide; 
male 60-68 long, 50-53 wide. AD 50-68 long, 75-98 wide. PD 160-195 long, 83-115 
wide. OC (Fig. 3B) 15-20 long. Setae ds-i on AD, ds-ii on membranous cuticle, ds-iii- 
ds-vi (adanal setae) on PD. Pores dp-i on AD, dp-ii on OC, dp-ii and dp-iv on PD. AE 
98-113 long, with 3 pairs of epimeral setae. PE 115-150 long, with 1 dorsal and 3 
ventral setae. GA 95-113 long, 75-80 wide in female; 95-125 long, 70-85 wide in male. 
Perigenital setae in 3 pairs in female, 22-28 setae in male (Fig. 3A). Subgenital setae 
arranged 1-1 in male (Fig. 3A). Ovipositor funnel-shaped, extending to midlength of 
GA. Length of legs I, I, I, IV=155-188, 138-160, 148-185, 153-185, respectively. Leg 
chaetotaxy from trochanter to tibia as follows: Leg I, 0-(1, 2)-(2, 3)-(3, A, 5)-(65, 6); 
Leg I, 0-0, 2)-(1, 2, 3)-(3, 4)-(4, 5); Leg M, (0, 1)-(1, 2)-2-3-(4, 5); Leg IV, (0, 1)-(0, 
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Fig. 3. Actacarus illustrans. Male: A, genital region; B, left ocular plate; C, distal region of left 
tarsus I. (sn, solenidion; fm, famulus) Scale bars= 10 um. 


1)-2-3-(4, 5). Tarsus I (Fig. 3C) with 1 basidorsal seta, | filiform and 1 bacilliform 
basal fossary setae, 1 anteroventral seta, 2 distiventral setae, and 2 parambulacral 
setae. Solenidion (Fig. 3C) bacilliform, located on posterior surface of lamella. 
Famulus (Fig. 3C) blade-shaped, placed on the surface of lamella. Tarsus I with 1 
basidorsal seta, 2 basal fossary setae, and 2 parambulacral setae. Solenidion long and 
terminally expanded. Tarsus M with 1 basidorsal seta, 3 fossary setae, and anterior 
filiform and posterior bacilliform parambulacral setae. Tarsus IV with 3 fossary setae 
and 2 filiform parambulacral setae. 

Remarks. The length of the idiosoma shows regional variation: Vancouver 
specimens ( ¢¥, 188-195; 07.7, 190-210), Alaskan specimens (??, 227-240; 74, 
240-246), Japanese specimens ( ??, 240-260; 0707, 250-285). The body size increases 
gradually from the eastern to the western coasts of the North Pacific. Krantz (1976) 
presented a description of 3 nymphal stages on the basis of specimens from Schooner 
Creek, Oregon, USA. Deutonymphs, protonymphs, and larvae had idiosomal lengths 
of 280-312, 238-308, and 165-214, respectively. In the present study, however, the 
idiosomal length of deuto- and protonymphs from Vancouver Island are 188 and 170, 
respectively, quite different from those given by Krantz (1976). 

Distribution (Fig. 1). North Pacific Ocean: Alaska, Oregon, Vancouver Island, 
Japan. 
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Actacarus octosetus sp. nov. 
(Figs 4-7) 


Type series. Holotype: £, in coarse sand at 0.1m depth, Date, Uchiura Bay, Pacific 
coast of Hokkaido, 25. vi.1990, H. Abé leg. Allotype: <, data as for holotype. Paraty pes: 


Fig. 4. Actacarus octosetus sp. nov. Female (holotype): A, idiosoma (dorsum): B, idiosoma 
(venter); C, gnathosoma (venter); D, proximal part of gnathosoma (dorsum); E, genitoanal 
region. Male (allotype): F, genitoanal region. Deutonymph (paratype): G, genitoanal region. 
Scale bars=50 um. 
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3 22,3 Z, and 3 deutonymphs, data as for holotype. 

Type-depositories. Holotype and allotype: National Science Museum, Tokyo. 
Paratypes: Division of Biological Sciences, Graduate School of Science, Hokkaido 
University, Sapporo; National Museum of Natural History (USNM) collection at the 
Systematic Entomology Laboratory, USDA, Beltsville, Maryland, USA. 

Etymology. The specific epithet refers to 8 (octo) perigenital setae in the female. 

Female (holotype): Idiosoma 310 long, 155 wide. Color in life semitransparent 
with brown specks medially. 

Dorsum (Fig. 4A): Dorsal plates delicately punctate. Membranous cuticle 
ornamented with fine wavy striation. AD and PD separated by interval approxi- 
mately 2.5 times as long as AD. AD 80 long, 85 wide, with tiny areolation posteriorly. 
OC 20 long, with pore and tiny pit (Fig. 5B). PD 198 long, 108 wide. Dorsal pores 
distinct; dp-i on AD near anterolateral corners; dp-ii on OC; dp-iii and dp-iv on PD at 
posterolateral corners (Fig. 5A). Four pairs of oval subsurface pores in membranous 
cuticle dorsolaterally on idiosoma. 

Chaetotaxy of dorsum: Dorsal setae short and filiform. Setae ds-i and ds-ii on 
AD; ds-iii- ds-vi (adanal setae) on PD. 

Venter (Fig. 4B): AE 150 long, with pair of subsurface pores between coxae of 
legs I and I. PE 148 long, with series of tiny subsurface pores on ventral margin. 

Chaetotaxy of epimeral region: epimeral setae filiform; aes-i on AE near ventral 
margin of coxa IJ; aes-ii-lat long and thick, on posterodorsal margin of AE; aes-ii-v on 
AE near posteroventral margin; pes-iii-lat on dorsal margin of PE near insertion of leg 
Il; pes-ii-v on ventral margin of PE near insertion of leg M; pes-iv-a on ventromedial 
margin of PE; pes-iv-p on posterior margin of PE near insertion of leg IV. 

Genitoanal region (Figs 4E, 5A): GA 100 long, 75 wide. Genital foramen 40 long, 
30 wide. Genital sclerites elongate. Anal foramen terminally placed, dorsad of genital 
foramen. Ovipositor (Fig. 4E) tubular, extending to the level of insertion of leg IV. 
Genital acetabula in 3 pairs. 

Chaetotaxy of genitoanal region: Perigenital setae fine and filiform, 4 pairs 
arranged as in Figs 4E and 5A. Subgenital setae absent. 

Gnathosoma (Figs 4C, AD): 85 long, 65 wide; gnathosomal length/idiosomal 
length 0.27; base of gnathosoma with L/W 0.62, without setae. Anterior margin of 
tectum weakly convex (Fig. 4D). Rostrum (Figs 4C, 5C) 50 long, 28 wide, reaching 
to the distal end of p-2, bearing 4 pairs of setae as follows: protorostrals tiny, placed 
ventrally near tip; deutorostrals very short, placed laterally; tritorostrals and 
basirostrals long, placed ventrally. Rostral sulcus reaching to level of p-1. Chelicera 
(Fig. 5E) with movable digit bearing about 15 denticles on dorsal margin. Fixed digit 
reduced to a membrane. Cheliceral base 63 long. Palp 63 long, slightly bending down 
to venter; p-1 short, cylindrical; p-2 longest, nearly four times as long as p-1, with 1 
long filiform seta distidorsally; p-3 short, cylindrical, with 1 short spiniform seta 
anterodistally; p-4 (Fig. 5D) conical, of about same length as p-l, with 1 short 
spiniform seta anterodistally, 3 slender filiform setae proximally, 1 short fine seta 
distally, and bilobed terminal end. 

Legs (Figs 6A-6D): Length of legs I, I, M, V=225, 180, 208, 208, respectively. 
Tarsus I with small lateral claws compared with those on other legs. Combs devel- 
oped on tarsi I, M, and IV. Median claws minute, bidentate on tarsus I and unidentate 
on other tarsi. Cavity present in claw. 
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Fig. 5. Actacarus octosetus sp. nov. Female: A, genitoanal region; B, right ocular plate; C, rostrum 
(venter); D, distal region of palp; E, distal region of chelicera; F, suctorian loricas; G, mite with 
attached suctorians. (pgs, perigenital seta; ads, adanal seta; dp, dorsal pore; suc, suctorians) 
Scale bars=10 um (figs A-F), 100 um (fig. G). 
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Fig. 6. Actacarus octosetus sp. nov. Female (holotype): A, left leg I; B, left leg II; C, right leg I; D, 
right leg IV. Scale bar=50 um. 


Leg chaetotaxy as follows: 


Leg I Leg I Leg M Leg IV 
Trochanter 0 0 1 1 
Basifemur 2 2 2 2 
Telofemur 3 2 2 2 
Genu 4 3 3 3 
Tibia 7 5 5 5 


Tarsus I (Fig. 7A) with 1 long filiform basidorsal seta, 2 filiform fossary setae, 1 
fine spiniform anteroventral seta, and 2 short filiform distiventral setae. Fossary 
lamella well developed on posterior side of claw fossa. Solenidion (Fig. 7A) 
bacilliform, located on posterior surface of lamella. Famulus (Fig. 7A) blade-shaped, 
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Fig. 7. Actacarus octosetus sp. nov. Female, distal region of tarsus: A, left tarsus I; B, left tarsus 
II; C, right tarsus M; D, right tarsus IV. (sn, solenidion; fm, famulus) Scale bars=10 um. 


placed on surface of lamella. Anterior and posterior parambulacral setae represented 
by single euphathidia. Lateral claws small compared with those on other legs. Tarsus 
I (Fig. 7B) with 1 filiform basidorsal seta and 2 fine filiform fossary setae. 
Solenidion (Fig. 7B) long and claviform, located on claw fossa. Anterior and poste- 
rior parambulacral setae represented by single euphathidia. Tarsus I (Fig. 7C) with 
1 filiform dorsal seta, 2 weakly serrated fossary setae, and anterior filiform and 
posterior bacilliform parambulacral setae. Tarsus IV (Fig. 7 D) with 1 filiform dorsal 
seta, 2 weakly serrated fossary setae, and 2 fine filiform parambulacral setae. 

Male (allotype): Idiosoma 315 long, 185 wide; gnathosoma 80 long, 60 wide: 
structures except for those of genitoanal region as in female. Genitoanal region (Fig. 
AF): GA 110 long, 78 wide, slightly concave anteriorly. Genital foramen 30 long, 23 
wide. Perigenital setae fine and filiform; 34 setae arranged as in Fig. 4F. Subgenital 
setae short and spiniform, arranged 1-2 on genital sclerites as shown in Fig. 4F. 
Adanal setae filiform, located on posterolateral corners of PD. Genital acetabula in 3 
pairs. Spermatophorotype typical for genus. 

Deutonymph (paratype): Idiosoma 280 long, 135 wide; gnathosoma 73 long, 55 
wide. AD 75 long, 78 wide. PD 140 long, 88 wide. OC 15 long. Setae ds-i and ds-ii on 
AD; ds-iii—ds-vi (adanal setae) on PD. AE 125 long, with 3 pairs of epimeral setae. PE 
118 long, with 1 dorsal and 3 ventral setae. Genitoanal region (Fig. AG): Genital plate 
55 long, 55 wide, rectangular in outline. Primordial genital slit 8 long, 2 wide. 
Perigenital setae filiform, 2 pairs arranged as in Fig. 4G. Subgenital setae absent. 
Anal plate 18 long, 40 wide. Genital acetabula in 2 pairs. Leg chaetotaxy from 
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trochanter to tibia as follows: Leg I, 0-2-3-4-7; Leg I, 0-2-2-3-5; Leg M, 1-2-2-3-5; Leg 
IV, 1-1-2-3-5. Chaetotaxy of tarsi as in adult. 
Morphological variation. Size ranges of idiosoma and gnathosoma as follows: 


Adult (n=8) Deutonymph (n=3) 
Idiosoma-length 295-330 250-280 
Idiosoma-width 145-185 125-135 
Gnathosoma-length 70-88 58-73 
Gnathosoma-width 58-65 53-55 


Number of perigenital setae varying from 34 to 40 in males. Abnormally, female 
sometimes with 7 or 9 perigenital setae. Basifemora I-IV with 2-2-(1, 2)-(0, 1) setae in 
deutonymph. 

Distribution (Fig. 1). Uchiura Bay, Hokkaido, northern Japan. 

Remarks. The diagnostic character states of A. octosetus are 1) ds-ii on AD, 2) 
AE with 3 pairs of setae, 3) PE with 1 dorsal and 3 ventral setae, 4) GA with 4 pairs 
of perigenital setae in female, 34-40 setae in male, 5) tarsus M with 3 dorsal setae, 6) 
ovipositor extending to level of insertion of leg IV. Actacarus octosetus resembles A. 
obductus described by Bartsch (1977a, 1991b) from the north Atlantic Ocean in 
having 4 pairs of perigenital setae in the female and paired dorsal pores (ds- iii and 
ds-iv) on the posterior part of PD. The new species, however, is easily distinguished 
from A. obductus in having 3 epimeral setae on the ventral margin of PE and a 
greater number (34-40) of perigenital setae in the male. 

Marine suctorians (Fig. 5F) were found on several specimens of Actacarus 
octosetus. Schulz (1933, 1938) described 2 suctorian species, Thecacineta halacari and 
Acineta benesaepta, attached to marine halacarids from the Norwegian coast. 
Grimaldi (1965) also reported Thecacineta associated with Actacarus pygmaeus from 
Sardinia. Morphologically, the present suctorians show a general resemblance to the 
above-mentioned species of Thecacineta. Several kinds of halacarids, viz. Actacarus, 
Copidognathus, and Thalassarachna, are sympatrically distributed in the sandy 
sediment of the collecting site. The suctorians are host-specific, being found exclu- 
sively on Actacarus octosetus. Seventeen of 36 mite individuals were associated with 
suctorians (Fig. 5G). The number of suctorians on each host individual varied from 
1 to 3. The posterior dorsal plate seems to be the preferred site for suctorians, since 
the suctorians were only found there (Fig. 5G). No distinct morphological differences 
were detected between the mites with and without suctorians. Consequently, it is 
possible that these suctorians have a phoretic association with marine halacarids. 
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